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Introduction
streptococcus pneumonia is a significant human pathogen and a leading cause of bacterial pneumonia, meningitis, and sepsis in children [1] . S. pneumonia causes an estimated 11% (8-12%) of all deaths in children aged 1-59 months [1] . S. pneumonia is a commensal of the human respiratory tract that is carried by many people without becoming ill. An important feature is that pneumococcal diseases will not occur without preceding nasopharyngeal (NP) colonization with a homologous strain [2] .
Cross-sectional studies have shown that, at any given time, approximately 20 -50% of healthy children harbour at least one serotype of this bacterium in the rhinopharynx, whereas longitudinal studies have shown that almost all children can carry this bacterial species [3, 4] . Pneumococcal carriage is an important source of horizontal spread of these pathogens within the community [5] . Such pneumococcal NP carriage studies are important because carriage has a key role in pneumococcal disease and pneumococcal spread. We assessed risk factors associated with the carriage of S. pneumonia in children under five with signs of respiratory infection.
Methods
Study design: this cross-sectional study was conducted in the paediatric departments of the National Hospital of Niamey and that of Lamordé (Niger). Children aged 1 to 59 months with signs of respiratory infection (severe cough or tachypnea with axillary temperature above 38°C) who were hospitalized in one of the paediatric departments of the two hospitals were enrolled from January 2015 to June 2016. Children under the age of one month or over the age of five years and children suffering from heart disease or chronic respiratory infection were excluded. NP samples were obtained for molecular identification. Data on potential risk factors were gathered by confidential interview based on a questionnaire. Statistical analysis: statistical analyses were performed with Epi info 7. We used logistic regression models to examine independent associations between pneumococcal carriage and potential risk factors. All associations with a p-value of < 0.25 in the bivariate regression analyses were subsequently entered in the multivariate regression model. Odd ratios and adjusted odd ratios with their 95% confidence intervals were computed. P-values ≤ 0.05 were considered statistically significant.
Results
A total of 637 children aged 1 to 59 months admitted for acute respiratory infection were included in this study. The mean age of the children was 13.2 ± 12.65 months, and the female to male ratio was 0.8. The rate of respiratory virus carriage was 76%, that of bacteria carriage was 47% and that of bacteria-virus co-colonization was 42%.
The most detected bacteria was S. pneumonia (39.6%), and the most detected virus was respiratory syncytial viruses A and B (23.7%), followed by rhinovirus (9.9%) and influenza A (7.1%). Details of the NP carriage rate of the respiratory pathogens detected are summarized in Figure 1 , and the distribution according to age of the main pathogens detected is shown in Figure 2 . In the bivariate analysis, age older than 3 months (except for 24-36 months), house flooring material of tile, mother's profession of civil servant, nonattendance at a day care centre and co-carriage with another bacteria or virus were risk factors for S. pneumonia carriage ( (Table 3 ). In the simple logistic regression analysis, attendance at a day care centre was inversely related to S. pneumoniacarriage, but the association was not significant in the multivariate model.
Discussion
The nasopharynx is known to be the main ecological reservoir of S. The mother's occupation appeared to affect S. pneumonia carriage more than the father's profession in this study. Pneumococcal carriage was reported to be associated with exposure to other children [19, 22, 24] . Frequent and close person-to-person contact favours the development and transmission of pneumococci.
Attendance at a day care centre was reported to be a risk factor for pneumococcal carriage [22] , particularly in developed countries [25] .
In this study, attendance at a day care centre was surprisingly inversely associated with pneumococcal carriage in the bivariate analysis, but it was not significant in the multivariate analysis. This could be a consequence of a confounding effect. The high prevalence of carriage in developing countries is a possible explanation of the lack of association between pneumococcal carriage and attendance at a day care centre [26] . Close contact and poor hygienic conditions cannot explain increased pneumococcal carriage in day care centres. 
Conclusion
These results can be helpful to understand the dynamics of pneumococcal nasopharyngeal colonization; they confirm the interest of vaccinating infants before the age of 3 months with appropriate vaccine to prevent nasopharyngeal colonization and pneumococcal diseases in children.
What is known about this topic
 Pneumococcal nasopharyngeal colonization is generally high in children;
  Age appear as the most common risk factor observed and is important for preventive measures.
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